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ABSTRACT

The Covid-19 pandemic has initiated an important change that affects all economic and
social life, especially in the field of health. First of all, pandemic restrictions have made it
necessary to transform living habits. This change appears as digital transformation.
Especially, decreases in physical mobility, distance obligations, reorganization of working
environments have made the way and process of doing business more digital. At this point,
innovative technologies and applications are saviors for information system management.
In crisis management, the biggest disadvantages of today are that the world population has
increased considerably and the interaction in the global system is high. However, the
biggest advantage is that the technological possibilities can be developed in a way that
contributes to the isolation. It is possible to manage hospital information management more
quickly and effectively with new applications. Covid-19 pandemic has also shown the need
of digital transformation in the short term, globally. This study aims to review hospital
information system management and to give some sample implications based on e-services
of e-Government Portal in Turkey. HIS has been used more effectively during the
pandemic process. e-Government was observed as a digital tool accelerating processes such
as document inquiry, application and information track in Turkey in the context of hospital
information system management. It was observed that e-Government portal accelerated the
process for the management of hospital information system in Turkey and e-Government
portal provided several e-services for healthcare professionals and citizens during the
Covid-19 pandemic.

Keywords: E-Government Portal, Hospital Information System, E-Service, Health
Information Management, Covid-19 Pandemic.

Covid-19 Pandemi Siirecinde Hastane Bilgi ~Sistemi
Agisindan e-Devlet Portal’min Hizmetleri Uzerine Bir

Derleme

OZET

Covid-19 pandemisi, basta saglik alan1 olmak {izere biitiin ekonomik ve sosyal yasami
etkileyen onemli bir degisimi baslatmistir. Oncelikle pandemi kisitlamalar1 yasam
aligskanliklarinin doniistimiinii zorunlu hale getirmistir. Bu degisim, dijital doniisiim olarak
ortaya ¢cikmaktadir. Ozellikle fiziksel mobilitenin azalmas1, mesafe zorunluluklari, ¢aligma
ortamlarmin yeniden diizenlenmesi, is yapma seklini ve siirecini daha dijital hale
getirmistir. Bu noktada, yenilik¢i teknolojiler ve uygulamalar bilgi sistemi yonetimi i¢in
kurtarici niteliktedir. Kriz yonetiminde, giiniimiizde en biiyiik dezavantaj diinya niifusunun
oldukga artmis olmasi ve kiiresel sistemde etkilesimin fazla olmasidir. Bunula birlikte en
biliyiik avantaji ise teknolojik olanaklarin izolasyona katki saglayacak sekilde
gelistirilebilmesidir. Hastane bilgi yonetiminin yeni uygulamalar ile daha hizli ve etkin
sekilde yonetilmesi miimkiin olabilmektedir. Bu ¢alisma, hastane bilgi sistemi yonetimini
incelemeyi ve Tiirkiye'deki e-Devlet Portali e-hizmetlerine dayali olarak bazi 6rnek
uygulamalar vermeyi amaglamaktadir. HIS pandemi siirecinde daha etkin kullanilmaya
baslanmistir. Tiirkiye’de e-Devlet portali, hastane bilgi sistemi yonetimi agisindan belge
sorgulama, basvuru ve bilgi takibi gibi siirecleri hizlandiran dijital bir arag¢ olarak
gozlemlenmistir. e-Devlet portalinin Tiirkiye'de hastane bilgi sisteminin ydnetim siirecini
hizlandirdig1 ve e-Devlet portalinin Covid-19 pandemisi siirecinde saglik calisanlar1 ve
vatandaglara ¢esitli e-hizmetler sundugu goriilmiistiir.

Anahtar Kelimeler: E-Devlet Portali, Hastane Bilgi Sistemi, E-Hizmet, Saglik Bilgi
Yo6netimi, Covid-19 Pandemisi.
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INTRODUCTION

Covid-19 pandemic changed the everyday
life with new normal standards globally. Recent
researchers have pointed out that there is a rapid
digital transformation among economic, social and
environmental issues. For example, digital
transformation in government and business models
were accelerated during the Covid-19 (1); (2); (3);
(4); (5). On the other side, remote education model
(6); (7); (8); (9); (10) and remote work model (11);
(12); (13); (14) adapted in many economies during
the Covid-19 pandemic. This transformation has
made health management more technology-based.
Accordingly, Hospital Information Systems (HIS)
have also developed faster in every country than in
the past. This section contains information about
HIS. Today like all areas of human life, the field of
health is also undergoing a digital transformation
process. In this process, applications such as e-
health, telemedicine, hospital information systems
are developing. In the World, any new parameters
such as population growth, which increases income
inequality, possible pandemics expected after the
Covid-19 pandemic process and increase in mental
health problems in a changing World make
applications such as HIS necessary. These
applications have many functions such as providing
services to more patients, obtaining accurate data in
pandemics, and reducing the workload of healthcare
workers. Hospital information systems (HIS) can be
defined as a regulated technology-based system for
medical and administrative information that can be
described as big data for hospitals (15); (16).While
HIS organizes valuable data for hospitals, it enables
statistics, projection and record tracking activities to
be carried out more easily and systematically with
the contribution of automation systems (17). This
creates efficiency in hospital management.

Digital health-based tools such as HIS and e-
health have provided productivity, with
opportunities such as widespread information
distribution, telemedicine opportunities for patients,
and virtual meetings during the Covid-19 pandemic
process (18). And telehealth, and digital care
solutions, together with the HIS infrastructure,
increased the efficiency of health services during the
pandemic process (19). The Internet of Things loT
interconnects all computing, mechanical and digital
technologies, including HIS. This technology has
had a great impact on the monitoring of health
services during the Covid-19 pandemic process (20).
The use of virtual software and telemedicine offers
promising potential in the fight against pandemics
(21). So these technologies reduce the hospital
burden in the pandemic process, and they also
provide vital data for making predictions on the
pandemic.

In general, initially adapting to HIS systems
and obtaining appropriate medical records can create
various difficulties for healthcare personnel and
physicians. So sometimes electronic information

systems in health care is a challenge for the doctors
(22). But as systems become streamlined, they make
it easier for doctors to keep track of medical records.
Various studies have shown that healthcare
professionals can get more efficiency and
satisfaction levels from switching to HIS
applications compared to manual registrations (23);
(24). HIS ensures that health services are offered to
the public more efficiently.

This study aims to review e-services of e-
Government Portal in the context of hospital
information system in Turkey. This review study
includes five main parts. Firstly, introduction part
gives the importance of hospital information system
during the Covid-19 pandemic. Secondly, there is a
part examining hospital information system
management. This part also examined prior studies
that investigated hospital information system
management in the literature. Third part gives some
sample implications of HIS service through e-
Government Portal in Turkey. The fourth part is
about strengths and weaknesses of HIS. Then, the
last part gives a conclusion as a result of this review
study. In the conclusion, this study provides a SWOT
analysis for using HIS through e-Government Portal.

Hospital Information System
Management:  Health information systems,
including HIS, are being adopted more and more
among healthcare professionals as a patient-centered
approach (25). Health information systems is the
name given to the whole process of creating and
sharing information and data in the field of medicine,
and ultimately determining, selecting and
developing the care and treatment of patients (26);
(27). Develops the predictions of the health field on
the future by combining health information systems,
health system and statistical system (28).

Technological possibilities of each country
on HIS are quite different from each other. HIS
practices differ in public and private hospitals of
countries. Integration with e-government in public
hospitals can make these systems easier to
implement. In many countries HIS is a part of e-
government system. For example, in Turkey, e-nabiz
is integrated with e-government services (29). User
satisfaction on HIS is also one of the important
content in this field. “HIS is stated to lag behind
business and industrial information systems in terms
of IT use and implementation of quality standards for
patient satisfaction”(24). However, e-health systems
as mobile applications, wearable technologies and
the Covid-19 pandemic process have made
significant progress in the relationship of HIS user
satisfaction. There are many factors that will affect
HIS applications, such as technological factors,
human factors, organizational factors (30). Artificial
Intelligent (AL) also a component for HIS. For
example, the smartwatch as an Al-enabled medical
device so this is also a wearable technology (31). As
part of medical healthcare in the Internet of Things
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(10T) affect citizen satisfaction (32). Many studies
investigated HIS management with the practices of

Table 1. Some prior studies on Hospital Information System

countries in this field as a case. Table 1 presents the
main articles published with this approach.

Researchers Methodology The study

Patermann, et.a. Qualitative research, This study developed an approach over systems integrated
(2020) Germany case with HIS. (33)

Salahuddin, et.al. Qualitative research, This study aims to develop a model for evaluating the safe use
(2020) of a HIS from a sociotechnical standpoint. (34)

Motevali Haghighi
and Torabi (2020)

Qualitative research

The study evaluates HIS risks; a fuzzy risk matrix is
constructed. (35)

Salahuddin, et.al.
(2020)

Qualitative research,
Malaysia case

The study aims to investigate the behavior of health
practitioners in adopting HIS practices. (36)

Carvalho, et.al.
(2019)

Qualitative research

The study presents a proposal to measure HIS maturity with
regard to data analytics. (37)

Khajouei, et.al.
(2018)

Quantitative research,

The study evaluated causes and errors of communication to
electronic health record.(38)

Gartner, et.al.
(2018)

Quantitative research,

The study, creates a mathematical programming model in
order to minimize the cognitive workload of doctors related to
prescribing order sets.(39)

Nadri, et.al. (2018)

Qualitative research,
Iranian case

This study includes a research on the use of HIS in hospital
units.(40)

Haghighi and
Torabi (2018)

Qualitative research,

This study proposed HISs in order to enhance their
performance from a mixed sustainability-resilience view.(41)

Handayani, et.al.
(2018)

Qualitative research,

This study is a literature review about the most important
acceptance factors associated with HIS. (42)

Saluvan and
Ozonoff (2018)

Qualitative research,
Turkey case

The study aims to determine the usability of HIS functions and
their perceived importance on quality and patient safety.(43)

Alipour et.al.
(2017)

Quantitative research,
Iranian case

This study aimed to assess the success or failure of HISs in
public hospitals. (44)

Sahay and
Walsham (2017)

Qualitative research, India

case

The study includes the examination of the hospital information
system over a public hospital.(45)

Wen, et.al. (2017)

Qualitative research, China

case

The study aims to seek new potential strategies in information
technologies to improve physician-nurse communication. (46)

Source: created by authors

Some Sample Implications of HIS through
e-Government Portal: Covid-19  pandemic
increased the need of digital health services and
hospital information system. In this point, this study
reviews e-services of e-Government Portal in Turkey
to determine important hospital information system
services during Covid-19 pandemic. In Turkey, users
(citizens or individuals) use some public services via
e-Government Portal when they access into the
system by their personal password, e-signature,
mobile signature, internet banking and ID card (TC-
Republic of Turkey) (5); (47). Turkish e-
Government Portal provides a specific point for
citizens to access public services in Turkey.
Currently (29" November 2021), there are

57.276.122 users, 6.161 e-services, 3.300 mobile
services and 841 institutes.

There are several categories and sub-services
under e-Government Portal and one of these
categories is called as “health” (48). Health category
aims to provide healthcare information and users can
manage their medicine, appointment and clinical
examination (49). Table 2 shows sub-services for
health category in e-government portal.

When observing Table 3, it is seen that there
are different institutions giving e-services for
hospital information system.

These e-services mostly include inquiry
service and application service for users.
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Table 2. Health category and E-services based on e-Government Portal

Number of Institute
e-service

Sub-service

1 The Disaster and Emergency Management
Authority (AFAD)

5 The Ministry of Family and Social
Services

1 The Information and Communication
Technologies Authority

1 General Directorate of Mineral Research
and Exploration

29 The Ministry of Health

2 The Insurance Information and
Monitoring Center

12 Social Security Institution

Volunteering Application and Follow-up

Alo 183 Social Support Application and Follow-up

Preliminary Application for Institutional Care Requests of
Disabled Persons in Need of Care

Disabled Home Care Payment Information Inquiry

Identity Card Application for the Disabled

Free Travel Card Pre-Application

Base Stations Measurement Information

Kidney and Bladder Stone Analysis Application and Follow-up
Procedures

Family Physician Information Inquiry

Service Score Inquiry

Doctor Knowledge Base

Organ and Tissue Transplant List Inquiry

Organ and Tissue Waiting List Inquiry

Organ and Tissue Donation Inquiry and Cancellation

Travel Health Vaccination Status Inquiry

Seafarer Medical Report Inquiry

Inquiry about Vaccination at School Age

e-Signed Birth Reports Inquiry

Public Hospitals Additional Payment E-Payroll (EKOBS) Service
TITCK Electronic Document Management System Document
Verification

Medication Reports Inquiry

e-Signed Psychotechnical Evaluation Reports Inquiry

Rest Reports Inquiry

e-Signed Athlete Reports Inquiry

e-Signed Driver Reports Inquiry

e-Signed Driver Reports Inquiry

Medical Equipment Reports Inquiry

e-Signed Adult Disability Health Board Reports Inquiry

e-Signed Child Special Needs Reports Inquiry

Personal Health Information Form

Driver Behavior Development Training Exam Result Inquiry
e-Signed Status Reports Single Physician Health Reports Inquiry
TITCK Citizen Petition Application

HES Code Generation and Listing

HES Code Inquiry

Mass HES Code Inquiry

e-Signed TSK Health Board Reports

HES Code Permission Settings

Health Insurance Policy Information Inquiry (Real Person)
Compulsory Liability Insurance for Medical Malpractice
(Physician Professional Liability Insurance)

Insurance Practices

General Health Insurance Registration and Premium Debt Inquiry
4B Insured (5510 SK headmen, self-employed and self-employed)
4/B-2020 Postponement Scope List (Covid-19)

General Health Insurance Applications

4A/4B/AC Medication Duration Inquiry

4A/4B/AC Inspection Contribution Inquiry

Tooth Prosthesis Right Inquiry

Physician Information

Getting a Corporate Physician Password

Medical Market Inquiry

Medula Optical Glass and Frame Information Inquiry

Health Aid Request and Commitment

SPAS Exploitation Inquiry (Health Provision Activation System)
Treatment Information Inquiry

Source: adapted from (49)
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Table 3. Ministry of Health and Sub-Services

Ministry of Health

Sub-services

Changing Family Physician

Pharmacist Placement System (EY'S)

E-Pulse Personal Health System

Pharmaceutical Track and Trace System (ITS) Management Portal
Central Physician Appointment System (MHRS)

What Have | App

Common Entry Point

Prioritization Application System

Prescription App

Ministry of Health Registration and Registration Information
System

Ministry of Health Personnel Tracking System

TITCK (Turkish Medicines and Medical Devices Agency)
Electronic Application System (EBS)

TITCK (Turkish Medicines and Medical Devices Agency)

Electronic Application System (EBS) Registration

Product Tracking System

Product Tracking System Application Entry

Source: adapted from (50)

Table 3 shows e-services belonged to the
Ministry of Health in e-Government portal.
According to e-services providing by the Ministry of
Health, it can be said that most of e-services includes
track service and application service.

The importance of e-Government Portal has
been seen during the Covid-19 pandemic. To keep
providing public services during the pandemic, e-
Government Portal improved its system. Ministry of
Health classifies some e-services based on e-
Government Portal as below (51):

* Family Physician Information Inquiry

* e-Nabiz Personal Health System

* Changing Family Physician

» Seaman Health Report Inquiry

« e-Signed Child Special Needs Reports Inquiry

* Medication Reports Inquiry

« e-Signed Birth Reports Inquiry

* Rest Reports Inquiry

+ e-Signed Status Notifies Health Board Reports
Inquiry

* Personal Health Information Form

» e-Signed Status Reports Single Physician Health
Reports Inquiry

* Central Physician Appointment System

» e-Signed Adult Disability Health Board Reports
Inquiry

* Inquiry about Vaccination at School Age

* Inquiry on e-Signed Psychotechnical Evaluation
Reports

* Organ and Tissue Donation Inquiry and Cancellation
+ e-Signed Athlete Reports Inquiry

* Organ and Tissue Waiting List Inquiry

+ e-Signed Driver Reports Inquiry

* Organ and Tissue Transplant List Inquiry

 e-Signed TSK (Turkish Armed Forces) Health
Board Reports Inquiry

* Travel Health Vaccination Status Inquiry

* Driver Behavior Development Training Exam
Result Inquiry

* Medical Equipment Reports Inquiry

» TITCK Citizen Petition Application

* HES Code Generation and Listing
* HES Code Inquiry
» TITCK Citizen Petition Application

Turkey's digital face, e-Government
Gateway, received record attention from citizens in
2020. The e-Government Gateway, which enables
many transactions to be made digitally, especially
during the Covid-19 pandemic period, has become
an area where citizens can perform their transactions
quickly and safely. Both the ease of access to the
service and the availability of many needed services
increased awareness and interest in the e-
Government Gateway in this period. Mr. Koc (The
Head of the Digital Transformation Office)
determined that the importance of support services,
stated that many public services were digitized in
2020, while citizens used the e-Government
Gateway intensively and effectively. In addition, Mr.
Koc stated that there are important services
regarding health at the e-Government Gateway.
Especially during the Covid-19 pandemic, the
implementation of the HES Code was of great
importance. During this period, the "HES Code
Generation and Listing" service, which allowed
individuals to securely share with institutions and
individuals whether there was any risk in terms of
the Coronavirus (Covid-19) disease, was also among
the most used services over the e-Government
Gateway. In terms of public health, e-government
portal moved the "Travel Permit" applications,
which must be obtained from the governorship for
citizens over the age of 65, to the e-Government
Gateway (52).

The numbers also has proven that e-
Government portal helps citizens as providing many
kinds of e-services during the Covid-19 pandemic.
Digital services continue to be used effectively in the
fight against the Covid-19 pandemic. e-Government
portal service usage numbers; In March, April and
May of 2020, it doubled compared to the previous
year. While 278 thousand entries were made in the
first three months of 2019; In 2020, 631 thousand
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entries were reached. The increase in the e-
Government portal, which includes more than 5000
services, has a large share in the fact that the services
needed by the citizens are opened and the services
are easily accessible. During this period, the e-
Government portal also implemented services that
provide solutions for the needs of our citizens.
Among the services opened during the pandemic
process, the most used ones are; pandemic social
support preliminary application, travel permit
application, 4/B 2020 postponement scope list
(Covid-19), HES code generation and listing, bank
inquiry services with deposit / participation funds
(53).

Vaccination status can be inquired through e-
Government portal. The HES code, which is used to
securely share whether there is any risk in terms of
COVID-19, was generated 66 million 254 thousand
113 times over e-Government and HES Mobile.
During the epidemic, citizens can also restructure
their premium debts to SSI via e-Government.
Accordingly, the number of applications made via e-
Government portal has reached 243,258. After the
support applications made by citizens through e-
Government portal within the scope of the Social
Protection Shield during the epidemic, support
payments were made to 2 million 56 thousand 442
people (54).

Strengths and Weaknesses of Hospital
Information System Management: The Covid-19
pandemic has accelerated the development of the
HIS process. Although each country has different
applications, e-health and HIS have become
components of health management around the world
today. For example, in studies on Africa, the lack of
national strategies on HIS has been mentioned. In the
study, the lack of national health strategies in the HIS
process in African countries was expressed as a
threat (55).

Ismail et al. (2010) mentioned in their study
that the need for technically trained personnel for
HIS is a threat to human resource management of the
hospitals (56). Chaulagai et al. (2005) with a similar
approach, mentioned some weaknesses in the
progress of the health sector in terms of information
systems, system thinking and teamwork aspects (57).
Rahimi et al. (2009) mentions that an engineering
infrastructure of the HIS process should be well-
designed from a technical point of view and that it is
a team effort (58). The relevant literature shows that
the importance of health informatics in the
management of health services is increasing day by
day.

Nawaz et al. (2015) stated in their research on
HIS that the strength of a good reporting system and
threat as objective information is sometimes not a
good social economic indicator. (59). Klinis vd. et al.
(2012) defined efficiency, rapid data collection, and
access to more patients with remote management
systems as strengths in their studies. But they also
pointed out weaknesses such as data parsing and cost
regulation. Data banking, data synthesis and
networking i opportunities and cyber security have
also identified hacker attacks and technological
problems as threats (60). When these studies are
examined, it is seen that subjects such as human
resources, new management approach, big data,
cyber security, efficiency, technical infrastructure
come to the fore in the HIS process.

CONCLUSION

When searching the literature, it can be said
that it is advantage to get innovative and digital tools
or applications to manage hospital information
system in general (61). In this context, this study
thought that e-Government portal’s e-services can be
a good sample to understand HIS’ services. Table 4
shows SWOT analysis for using HIS through e-
Government portal in Turkey as below:

Table 4. SWOT Analysis for HIS Management by e-Government

Strengths

Weaknesses

There are important strengths of using HIS through e-Government portal as:

Benefits for individuals:

Acceleration into access to information
Cost reduction

Time efficiency

7/24 service

Transparency

Higher satisfaction by fast service

professionals.

Some technical problems can cause

problem for HIS management.

Benefits for healthcare professionals: Acceleration into access to information

Savings in time, cost, employee and office equipment
Access to information quickly

Mobility

Time efficiency when giving less time for activities of HIS

Opportunities

Threats

As it is purposed, e-Government portal accelerates the process of information access between

healthcare professionals, individuals and institutions among HIS. Accordingly, HIS process can be  problems for individuals

directly managed by digital applications and tools in the long term. When healthcare professionals

access data easily and fast, other important healthcare services can be provided in a better way. portal.

Source: created by authors

Like as other e-services in e-Government
portal, “inquiry services, application services,

document production services, information services”
are main characteristics of sub-services in health
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category. Both of individuals and healthcare
professionals can benefit from e-Government portal
(5); (47). As a result, it can be said that the
management of HIS may be a challenge for countries
who has not adopted digital technologies or
applications yet. Turkey has accelerated digital
transformation in public services during the Covid-
19 pandemic and e-Government Portal develops and
adapts several public services (5). Future studies can

investigate different digital applications or web-
based systems to examine HIS management or
develop new model. This study has some limitations
as being a review study and giving limited sample
implications from e-Government portal.
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